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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a recording medium of a 
superresolution near field structure for reproducing a signal from a small 
recording mark size by using a red laser and a low power laser beam, a 
recording method and a reproducing method thereof, and a recording 
apparatus and a reproducing apparatus for the same. 
SOLUTION: The recording medium has a structure, in which a 
polycarbonate layer, a second dielectric body layer, a highly flexible 
second high flexibility layer having a melting point near by recording 
power, a rigid second protective layer, a recording layer, a rigid first 
protective layer, a highly flexible first high flexibility layer having a melting 
point near by the recording power and a first dielectric body layer are 
layered sequentially. When a laser beam is irradiated to the recording 
layer constituted of a platinum oxide, a palladium oxide or a silver oxide, 
the recording layer is thermally decomposed, and a cavity having particles 
of platinum, palladium or silver and oxygen is formed, recording for writing 
is carried out by expanding in volume on both sides in the directions of 
the first and the second high flexibility layers. 
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5 ft * o C <7) P# , A & 14 <f 1 7 0O^|6]<7)#Ii:#f limits: ti:iotiei?ili 40 
0 iil l 8 0 liEil l 5 0Ufttli 70i«SS^itJ, 

[ 0 0 0 8 ] 

112(±iaioe)SftlSfi«^«^oE^«ft^u-¥-e-A^Hs^^i XT f e ^^^?ti 
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ou-¥-e-A^.B3#t$^^s555-<7)E^ii 5 0i±^^-M?$ft, m^.mi:x±.<r> /< 7 - <7) 



(5) 



JP 2004-220687 A 2004.8.5 



± <r> 7 - <d v - *f - tf - a a? bb # $ n * SB 55- <r> ib is s i± & # m £ it r # § & & tfftt> 
tis m ^ n ja ± <7) 7 - <t> u - *r - tf - a &m m z it & <,> u ft <r> e m m i± a 5> a? $ a. & < 

TfrS&^jPtTfcfi&^o IB IS 1 1 5 0 ^ Sfc 55- J$? $ ft & Z t iz J: o T IE IS € 1 5 0 I: fi i 
, /< 7 v 7 A , vMi ft CO g t & * * * 1" * £ i) ** . A & 14 1 1 7 0CO^rS]<0#«BH, 

fl#i:}gjs$<i*o ccob#, ® 14 o « it i i 8 o *> ie is m i 5 o t is] m u , &fttt5 1 7 

0«7)^(6jHfl^tC^-5o Li l L, IB IS 7 - ptfi: SL£ £ * 1" * £ ft 14 <0 & ft 14 S 1 70 
li , IB it 11 5 0 rt* A ft 14 1 l 7 0^faU£i#»:&£4-)»:&t>ftv>-e, ¥ <b #£ * 

[0010] 

± IB co 4 o i: L T IB IS tf* & $ ix tz IB IS ft ft jj» <b IS * ffl L * t 4 ff 4 t: o v> X U W t 2> „ IB 10 
IS ft ft co IB @ 4 •) 16 v w? 7 - co u - -if - tf - A a* M m #) iz m Hi $ it h n , M 2 * £ it t 
^'Uii:, IB IS $ it T a ffi 53" U u - -f - t* - a M tz o B# . IB IS $ it X v> 4 ffi * U 
«fi 5e 11 W. ± CO /< 7 - co V - if - \£ - A if BB % $ it , IB IS 1 1 5 0O$iRi:tSiiTV»4 6 
ft , /< 7 v 7 A , ]£ v» Ji ft CO «[ ? <0 ffl S ffl U <t * JD iSf * ffi i5 ft « U «t o T jg IP ft K fi ft 

[001 1 ] 

Li'L, ±E^i@Mftfifti§1»£<0lEISftftii*1Mt<0 2 0Gb$<7>IEISftft£*-fel- 
-¥-T*jt^1-ScOlC/p^^T-*4 0 1" 4 *> *> s ifel'-f-H^tl OOnmOlBiS 
v-Jt'f Xi}>t,|f ^4 0 d Bfil±-p$Si:||t*ffl L<:t4ff4< { ^Sfl-t*4, 20 
[0012] 

i'SftUUt £ KM] 
MBS!±^ *feU-¥-S:fflv»4< % U>X<OP^P^^Jt*DL^<Tfe, # fe U - -f - * 
ffl v> T 1 0 0 n m (0 IB IS v - ^ * 4 X h If # «r 4 0 d B ± T* ^ £ IC , i ^ © v> /n* 7 - 
CO U - -9-' - tf - A t'B4ti:H ! "CIS, 1 0 0 nmOES^-H-fXi'f.l 

ieis<«^, IBIS73 saoff?^* s> Ro f es8*&« f s£SEit**{fci-.6o 

[0013] 

±Eo§w*aiai-4fci«)o*i&iflii, e » it s a ft m m it co e » m 1* ^ a a * «b , # 30 

«tto»2«K«, IBIS1, «tto»l«M, ES/<7-iS»rU».ft«:*1-4JS«ctto 

* 1 a ft 14^ , % 1 if « ft « 7>*«i ^ a m $ it « « ^ p> * *) , it e # , ift/^y'n 
, * v» 14 m it ft co if ib ib m m \z u - ¥ - f - a ». 1+ $ it r , m ib e is 1 w m » m $ it > 

*EE»*U&&, ^7>'7A, ^ lilwfif t Sr tt £ Sffl7»«B* $ it £ B# , flfr 
IB^lig5ft14lco^fS]tffiE^2gift14lco^|fi]tcoMffl{Cft»)^?ft^*-t£ 0 
[0014] 

i fc , *8«OESI#i:fiV't, flirIBS2^ft14li:mrlB»lAft14«l4 4 0 0 < C-7 
0 0X:oitjS«:*1-*o 

[0015] 40 

B8*s«)«.s>e. ** »J * - * * - h * , « 2 if « 1$ 1 , e m 'i 7 - & m u m * *• * -r 

4*ftttO*2*fttt*. 9ttO«2ftS«, ESf , S14<0»l«-gS, E ^ 7 - ifi 
0fU»jftSr*1-4S5fttto«lAfttt«, ^ltfSftl75 ? «l^«l$it/c««^<b^S^ 

7 A , # vM4Blfk«0 BtEEISl ti U - *f - if - A *«BBW $ it X . HirlBIB^l $ 
it , H}GGSli:gi, /n* 5 7 A , *iMi»oe^i:ai*S:*1-4ffijHjJ«JBlSSit4«f 
» ti&m 1 S5ft14«<o^r6]i:B5E^2g;ft14l<0^[S]toM(ffli:ft«l^?R$ix-& - t \z 4 
o T wT IB IB ^ IK ft IB IS $ it * „ 
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o o r <7) Eft'< 7 - £ 4 x. h o 
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±EOitt*it*i-*fcft«)*ftl«tt, ftS«ftiS«ft«ft<OEft«ftK« : §&*«'1-<& 
& ft It ft <0 11 £ ?J> <b , # , J*-**-M, ft 2 If £ ft V , |5 §1 /< 7 - iS fif i:»*J:tt 
-6SttttO*2S5lfc1tS, «tt<Aft2ftftft, IS ilS, «tt«il«Ii> E»>*7-i£ 

3ru».s=srwi-4S5ifetto»iKttttsi, ft i m m ft i n * « * $ *t tt ft b ft h m 
ft««fi£*«£oEft«ftK#§&*£i-*Eftftft-e*o-c, si <k e ft > m it 7 v 
n, *vMi»ikffio iKrEEfti k 1- - tr - a * jgtt l t , ftEEfts *m&m l , 

tt ib te ft « (c & ft , 7 v 7 a , # vMi ft O 8 ^ fc ft ft £ & £ ft £ B ft * 1$ > M E 10 
lil»fttt«o*l«Iil»E*2iSttttio^fittf)Pilii:, g^il!S:ft»ii6?*4;i: 

K<toTiKrfBiaftj&ft£iefti-So 

[0018] 

* fc, *ft9J«>Eftftfticiiv>-c, «rE»2SE«cttBt«rie*iie;«ctt*u 4 0 0T:~7 

0 0 t; <t> ib ft 7 - * 4 x a 0 

[0019] 

± IB <D § ft * 51 ft 1" A * <7) * |6 (i , ftftftj£j£#ftftftoEftft*M»<bft*mL£1- 
4«4*So|.«*t., # 'J * - *' ^ - H , |2Ilftl, Eft /<7-i£»r 
t * it5&14<7>ft 2 A&ttS , «6«S2«g| 1 IBftl, ftttwft 1 ftftft , IBft^'7- 
fi»f tclfcjftSrWi-ijfcftttwU 1 XftttH, ft 1 §£Hft« d f ft* ft ft $ ft ft ft* <b ft »3 20 
, ft It 6 ft , ft it 7 ->* 7 A , ftvM±Kffcft<oftEEftftKi'--F-fcf-Aj&* P.?. WJftt 
> fllT IB IB ii If « 8? £ ft , ft IB IB ft 1 U S ft , ✓ < 9 v 7 A , ft VMi ft <0 & ^ £: & * Sr * 
tiSffl^jP/tSJiill, ftEftl&ft1£«o:£fflfcftEft2&ft14SO:fr|6j£OPo«t:: 
#«ft»*it*itUJ:oTlBft5*Lrv»*tt»«*fi*»«it«Eftft#^^«*mL 

Tft»ftfti£«*«:ft£?-£Tllt*ftL4:1- * e 
[ 0 0 2 0 ] 

1 , **liflfft*fti:«v>T, i»EEgi'-f-^-Ai:J:oTliE»2eftttit 
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[ 0 0 2 1 ] 

J:E^lft££ft-f*fc«>t7>*!!9ili, «Sftfti£ftft«ft<rcEft«ft*'bSi*fflL*:1- 

- M, ft 2 ft ft ft ft , E ft /< 7 - 55 Br ft jft £ * 

tiSftitoft 2Sittt*»-«iiwft 2ffi»s, Efts, si4<ofti^iie. Eft^'7- 
a»rt=»*«:^ri-4*ftttw»i!esfttt«, ft 1 sisfti vmxnm £ ft £«ft * <b ft o 
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Ctdt(:J:oTftftft«i5«*|?r||4?-ti:Tft*aiL£1-^o 
[ 0 0 2 2 ] 

t , *ftWOS^ftlHcii^-c, ftEEftW--f-tT-AUJ:oTftEft2S5tfcttftt 
ftEft 1 S5$feit« I: 4 0 0 t - 7 0 0 t^EI^ 7 - a* 4 x. btiX^io 
[ 0 0 2 3 ] 

ifc, ^ft«<0j8ftftSi>cftftftjioEftftft^ IBft^SSO-'S^^S, RtflBft^gR 
tfS^ftilUiJV^T, ftEft2ftft1£J|j:iNrEftlftftttftliAg w I n x Sb y Te, 
, ft vMi S b x T e y X' h *) , itc, «E»2«IitlftlE*l«g«liZnS-S iO 
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[ 0 0 2 4 ] 

*fei/-f-^n>ti o o n m <n am-? - 9 *f J X h m 

%i 4 0 d BtllT-^gllffttJCt^t-Ho 

1 0 0 2 5 ] 

o 

[ 0 0 2 6 ] 

[0027] 10 

n 3 iz m + 4 ^ (- x * is w i- 4 * m m ft s a & « * it <*> e at & # u , - m 

2 0 0 , Z n S - S i O 2 J&»<b*4»SW#<*)*28i*ft:12 1 0 , 12 li A 7 - iS JR U St JlS 
lr^t^ii;l^1±OAg w I n, Sb y Te z , * VMi S b z Te y b % 2> B 2 M&&m 
220, ZnS-S i0 2 i>«»44«tt«)* 2 «H 2 3 0 , 1Mb 6 & (PtO, ) , S£ 
fb >* 7 v 7 A ( P d 0 x ) , $L i» 14 & 1b & (A g 0, ) ^e>&iES1 2 5 0, Z n S - 
S i 0 2 tf*<bfc*«te<7>i&l«tt*2 8 0, E §i 7 - iS jft U £ * t 4 £ tfc 14 ^ A g 
w I n x Sb y Te z , <v>liS b , Te, f> 4 4 K 1 Ulttti 2 7 0 , ZnS-S i 

0 2 <<> & £ ft # O g 1 Si « $ « 2 6 0 &m « € $ ti tz ffi f& £ & ~t h 0 
[ 0 0 2 8 ] 

* ft m iz i h m m ft m js & » « it <r> e is me # i± , » ft e & > ift/^vn, * ^ i± ant 20 

$ co E fi ! 2 5 0 (C , ZnS-S i 0 2 ^^4 4f tt^l 1 ill 2 8 0 i|2 §11 2 

3 0 <r> m jS 4 •) 14 4 ft v» 4 0 0 r - 7 0 0 t: <7) E ii 7 - £ * 1" 4 ^ - ¥ - kf - A a* 

?b $ ti x , e $s m 2 5 o a* m m $ n , e is « 2 5 0 c a & , /^vn, * v» 14 « <^> 

122 0«)*fik«)||gi:#»»iJti4;ti:J:orES§ji4, :;t\ Hill 

2 8 0 (4 IS $S 1 2 5 0 i ^ 1 SUcftl 2 7 0i:<ORl£&|»iLl., $2ftftJ|2 3 0(ie» 
12 50tifl2&&14Jf2 2 0 tf)S£.i|!S£t4o 

[ 0 0 2 9 ] 

m 4 <4 @ 3 <r> m m ft g & m ® m it <r> e n « # u u - - v - a n % $ a t e m a* u s n 

fc»fl-£#*fl(C^1-0-C*£o 30 
[ 0 0 3 0 ] 

0 4 ? iiTV'i J: i u, P - Hf - t* - A a* bb |+ $ ix h ffi ft \z £ i> x , U - ¥ - t* - A 
O /* 7 - fl-tf T- $ tt X ^ i> 4 t iZ , * * % 55" 14 - ¥ - \£ - A CO /< 7 - jj* * v» „ ffi ft » 
ft (c is </> T , u - -f - if - a # b #t $ ii 4 Si5 ^ co «f * ^ <r> 4 t , m te ffi a ± CO 7 - 
C0U--9-*-e-A^BB|t$^ig|5^-<7)|e^)i 2 5 0 (4 & 55- fi¥ $ ft , te ffi Ul ± CO 7 - <7) 
I' - *f - \£ - A BB |+ $ ti ^ ffi 55- <r> E ^ 1 2 5 0!4&55-i#£*t£i,> o 1* * *> , ^ ffi 
W Jt CO /* 7 - CO V - Hf - ^-A^BBW$*l4«^OESll4Jft*K$iXT##a***lT*> 

ft, jtffi JU±co/n- 7 - <7> U - Hf - M - A $ n 5? v> ffi 55- co EilS I4gi55-^ S it ^ < 

T##i&*a»ff;biifcv» 0 fell 2 5 0 * s S^IS?n4:M:J:oTiegi 2 5 0 C f 
, >'7 A, *v»(i«^tt?-fcSt*Sr*1-4S*5* , > IUIi;14i 2 7 0 <*> # fit •* 2 40 

Sfttti2 2 O^^iait^SIIIC, fl«U«lS?ft4. - COB^,. S14<7)^lf*li)i2 8 0 
Ueli 2 5 0 tl^ii:, ^lSi$fc141 2 70<7)^|S](CO^i:^l9, m&<DB 21^12 

3 0 2 5 0 tl^ii:, B 2 AW^Hm 2 2 0 <Dlj^{zaVi\Zfj: Z, 0 L Or L , B » 
7-fi»fU»/ft «r*ri-4KftttO»l*ftttJi2 7 0 14 , ESI 2 5 0 * f *l*«fett»2 

-jSW«Cl*.««:*i-4*«tttO«2*tfcttll2 2 0I4, £|| 2 5 0 ^^2SI*c141 2 2 
0O*lfiJUCittt:i5r*J:-7tc«t<bJ5:v>-C % 5Ff,!5t^«-5-Wit'C*4 o 
[ 0 0 3 1 ] 
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/< 7 V *J A •, ^ li $ <7) e £ W 1" i> Z t ft X £ i> I n \Z & 4 o C it <fc o T > *Sfll± 
, & * K ib ^ X , II^tiiL^tf9S4B#{~i3(t^U--»f-l;-A/{i?J;i)^< ; Hi:f / pffl?^ 

[ 0 0 3 2 ] 

ISOi ■? U L T IE ft & £ ft IB ft % ft ^ «b R A til L 4 t iff t |:ov>TSlfjt 4o IS 

3 « ft O IB IS <t <9 ft v >/< 7 - <D V - *f - tf - A il £ fit) It ? ft £ B# , 04i:f 

i 1 i i T IC , IB ft $ ft T v» 4 U 55* U W - *P - \£ - A ft £ o fc B# , IB »S*iTV>4»#i: 

Br 5e £ fil ± W '< 7 - W P - *f - \£ - U ft fig |t $ ft % |B ft 1 2 5 0 (0$Si:tHT^4a 

£ , /(r/'n, * ^ li m <r> e f- <7) ffl Z ft ffl t: <£ 4 E W £ ffi iS ft » t- «t o X m m it m & « 10 

[ 0 0 3 3 ] 

05 l± IE gv-^tO'lUiCNR (Carrier to Noise Ratio 
) Ht/57Bf*8, 
[ 0 0 3 4 ] 

B5i:fiV'T/57Hll, ESIftliiRft6 3 5 nmtHP$0. 6*tti#fel'-f 
- & ffl V> T 1 2 m W (7) /< 7 - T* IB ft L , l/-f - tfflv>T 3 . 5 m W <D /< 7 - X' 

ft & ft T- * * H 1 <r> m it O IB ft m ft l± 1 7 0 n m IX T O IB ft t - * ¥ < X ? li C N R #4 20 
0 dBttTSr^LT*D, i fc IE ft v - * -9- ^ X ft * $ < i 4 C i o T C N R CI ^ 
TV> J„ L * L , *|&WOlBft«»"e*>4B3O»jitW|Bft«ftJift8 0nmJU±OEft 
7-^-fXtliCNROHU ! *i 4 < . i C N R tJ ? 4 2 d BJliS:IUv>5, 
[ 0 0 3 5 ] 

£4 0 d B lX±X'%jE.lzm& & L i t 2> nZirfT £ 2> 0 
[ 0 0 3 6 ] 

16liIf^ffiL^t4fltNFl^-- | f-t*-A<7)/N-7-ICi4CNR^^tX77|llT'*4 

o 

[ 0 0 3 7 ] 30 

H6U6v>T/57Hll 1 Eli^lJtft6 3 5 nmtginfO. 6 Jtt^gfeU-f 
-*fflv»T12mWO/<'7--C» ES^-H-f 0 0 nniESU i O * fe U - ¥ 

-^It>TB4Lt!|<0ff4^7-i:UCNRT^S, 11 6 ^ $ tt T v» -5 i o IC^* 
O IB ft ft "C * 4 m 1 O f# if 0) IB ft jR ^ li 4 m W <7) ff <^ J±S L 7 - T* : ft 3 0 dB^Lt 
H <0 > i R * ffi L 7 - /h $ < 4 i: i o T C N R ri* .% H % h X ^ 4 0 L L ft h 
, *«WO|ES*#-e*a@3W*jSOEft*SE#J±«j3 mWttlOSIAffi L /< 7 - T li C 
MROjfti}'*^** <4<, JtCNR4«4 5 d B fill t * L t V>4 . 
[ 0 0 3 8 ] 

&oT, $|^H:Ui, #fel/-f-JH'Tl 0 0 nmOEi'7-?t'fX!)>f.ff 
*83mWO0i*fflL>-<7--C<>4 0 dBW±-e$^U|f<^aiL?ri-4ffi75 f T-?4o !E 40 
t: , I^^thL^t-&ff^B#l--- , f-t*-A(7)/<7-7!>Mg:^^T-m*?i«75 s ig:M$^io i 

, i u is * aj l Sr 1- ^ s 4 b# u - ¥ - tr - a <n /< 7 - ^ e t> o -c ie ft m ft o it A ft * ? I s ] 

[ 0 0 3 9 ] 

lEWiiC **9ili*fel'-'f-*ffli'T l 0 0 nm<7)IBft-7-^-9-^X^ibft^«r 
4 0 d B)-Uf$$i:ff4t4ai^t.t4„ i/c, #feU--f-?rfflv^T 1 0 0 n m <0 
Eft-7-^-»f'l'X^C,m-t^ft3mWc7)^^ffiL/^7-'C*^4 0 d B fil,±T*$t l-ff £t 
Sai^tti. ^FlC 1 0 0 nm<7)IBft-7-i--«f'fX^ibfi^-«r3 m W<7)ff^^ , 7-T- 
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t: II * da L£1-*W£8$u-- l f- kT - a '< v - 0* t» tf> T IS It Ji ft <r> Bt X 14 * ? ft ± 1" 4 

[12] m 2 «± n i o & j? ft k ifi if «f it o te is ft u u - ¥ - tr - a * f pa st $ *l t te m 

[03] @3li*%lfi^J:*SIS«Kfi«Ji»SOEg«tfli:o*igS:^1-@-C*4o 
[14] II 4 lid 3 <offi»«lgEfi«*»jtoieg«jt#t: u tf - a tfJBttS *iTB» 

# : & $ ft fc SB 5- & i¥ *ffl t: * 1 11 -c h h , 

[05] laSliEiv-^t'f XCiSCNRJ'f t^770f3b5, 

[116] 06lia*lBL^tiff4ei'-f-^-A«)^ , 7-i:i:4CNRS:St ^7 7 
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